Study Design: A prospective cross-sectional study. Purpose: To evaluate the risk factors associated with the severity of pain intensity in patients with non-specific low back pain (NSLBP) in Southern China. Overview of Literature: Low back pain (LBP) is the leading cause of activity limitation and work absence throughout the world, so a firm understanding of the risk factor associated with NSLBP can provide early and prompt interventions that are aimed at attaining long-term results. Methods: Participants were recruited from January 2014 to January 2016 and were surveyed using a self-designed questionnaire. Anonymous assessments included Short Form 36-Item Health Survey (SF-36) and Visual Analogue Scale (VAS). The association between the severity of NSLBP and these potential risk factors were evaluated. Results: A total of 1,046 NSLBP patients were enrolled. The patients with primary school education, high body mass index (BMI), those exposed to sustained durations of driving and sitting, smoking, recurrent LBP had increased VAS and Oswestry Disability Index (ODI) scores with lower SF-36 scores (p<0.01). Workers and drivers compared with waiters and patients who lifted >10 kg objects in a quarter of their work time for >10 years had higher VAS and ODI scores with lower SF-36 scores (p<0.01). Multiple logistic regression showed lower levels of education, LBP for 1-7 days, long-lasting LBP in last year, smoking, long duration driving, and higher BMI were associated with more severe VAS score. Conclusions: The severity of NSLBP is associated with lower levels of education, poor standards of living, heavy physical labor, long duration driving, and sedentary lifestyle. Patients with recurrent NSLBP have more severe pain. Reducing rates of obesity, the duration of heavy physical work, driving or riding, and attenuating the prevalence of sedentary lifestyles and smoking may reduce the prevalence of NSLBP.
Introduction
Low back pain (LBP) is the leading cause of activity limitation and work absence throughout the world with the lifetime prevalence reported as high as 83% and the point prevalence ranging from 19% to 39% [1] . LBP causes an enormous economic burden on individuals, families, and communities [1] . LBP without specific pathology such as a tumor, fracture and inflammation is known as nonspecific low back pain (NSLBP), which accounts for >85% of all LBPs [2] . Thus, a firm understanding of the risk factor associated with NSLBP can provide early and prompt interventions that are aimed at attaining long-term results.
LBP is associated with multiple risk factors, including individual (e.g., gender, age, lifestyle, physical capacity, and body weight) [3] , psychosocial (e.g., anxiety, depression, social support, and job satisfaction) [4] , and physical factors(e.g., hard manual work, heavy weight lifting, bending down or twisting, etc.) [5] . However, Kwon et al. [5] showed that the development of LBP was not dependent on obesity, smoking, or stress level. Previous reviews suggest that longer sitting duration [6] , standing, and walking [7] , body bending and twisting [8] , and heavy lifting [9] were not independent causes of LBP, and the role of these risk factors is still controversial. Furthermore, previous investigations did not exclude specific pathologies (e.g., infection, tumor, osteoporosis, fracture, structural deformity, an inflammatory disorder, and radicular pain), which can influence the results [10] .
In general, although many studies have evaluated the risk factors for LBP, the results were varied and often conflicting with only a few studies focused on NSLBP [2] . Therefore, the purpose of this investigation was to further identify the risk factors associated with enhanced NSLBP, particularly in South China.
Materials and Methods

Design and subjects
The study was a cross-sectional self-assessment questionnaire survey, which collected information about NSLBP and personal and physical factors. The characteristics of the participants in each group are summarized in Table 1 .
The patients whose leading complaint was LBP for >1 week, those who agreed to undergo magnetic resonance imaging (MRI) examination, and those with occupations involving physical labor, office work, including restaurant waiters and drivers, were included in the present study. The MRI examination was performed for all the enrolled NSLBP patients to eliminate the presence of specific spine pathology such as a tumor, fracture, and inflammation.
Individuals aged <18 years or >65 years and with mental disorders and a history of cancer or severe chronic physical disorders (e.g., hypertension, diabetes, coronary heart disease, chronic kidney disease, bronchitis, and asthma) were excluded from the study. Participants with LBP that was attributed to spine fractures, spine inflammation, spinal tumor, spinal tuberculosis, lumbar disc herniation, spinal stenosis, spondylolisthesis, aneurysm, or lithiasis were also excluded.
A pretested, self-administered, structured questionnaire was used for data collection. The survey examined demographic data, gender, age, weight, height, smoking habits, drinking habits, marital status, history of LBP in the last year, the duration of the last LBP, pain consultation at a hospital, history of LBP treatment in the last year, current occupation, history of heavy physical labor, duration of driving or riding, history of exercise, duration of sitting, and duration of standing. For good validity and reliability, Visual Analogue Scale (VAS), 36-Item Short Form Health Survey (SF-36), and Oswestry Disability Index (ODI) were used to evaluate the severity of LBP and quality of life.
Analysis
Numerical variables are expressed as the mean and standard deviation. Initially, the simple descriptive analysis was performed, and comparisons between the respondents were conducted using a Student t-test and a chisquare test or a simple logistic regression model for other categorical variables. The factors which were significantly associated (p<0.05) with LBP in univariate analysis were further analyzed in multiple logistic regression analysis. Odds ratios (ORs) were calculated indicating the relative odds of occurrence of LBP due to the presence of a particular factor.
Ethical issues
All patients who participated in the study were informed about the purpose of the study, and voluntary consent was obtained. The study was approved by Ethics Committee of the First Affiliated Hospital of Sun Yat-sen University (approval no., 2011-196).
Results
Demographic characteristics
A total of 1,046 NSLBP patients were enrolled from January 2014 to January 2016 (621 males and 425 females). The average age was 37.22±11.46 years (range, 16-62 years) (Fig. 1) 
Risk factors associated with low back pain
The factors associated with LBP were separated into demographic factors and workplace/employment factors. The demographic factors such as age and gender showed no significant association with LBP in our study (p>0.05) ( Table 2 ).
The patients with primary school education demonstrated more severe LBP than those who had completed secondary-or university-level education (p<0.01); additionally, the patients with secondary-level education had higher levels of LBP than those with university-level education, but the difference was not significant (p>0.05) ( Table 3 ). We then analyzed the effect of occupation on LBP for the four careers. The results showed that there was a significant difference in pain intensity between the physical workers and waiters groups and the drivers and waiters groups (p<0.01). The waiters group had the lowest LBP VAS score, whereas the heavy workers had the highest score (Table 3 ). The patients with a higher BMI demonstrated more severe LBP when compared with those with normal BMI and had a higher VAS score (p<0.05), higher ODI score, and lower SF-36 life quality score ( Table  3) .
The patients who lifted objects >10 kg in at least one quarter of their total work time for >10 years had more serious LBP when compared with those who did not lift heavy weights (p=0.006); they had a higher ODI score (p<0.001) and lower SF-36 score (p<0.001). Prolonged driving numerically increased the degree of LBP VAS score (p=0.037) with increased ODI score (p=0.019) and decreased SF-36 score ( Table 2 ). The patients who sat for >8/day had a higher LBP VAS score (p=0.023), higher ODI score (p=0.172), and lower SF-36 score (p=0.156) ( Table 2 ).
The patients who stood for >8/day had a lower LBP VAS score (p=0.232), lower ODI score (p=0.572), and higher SF-36 score (p=0.054), but the difference was not statistically significant ( Table 2 ). The patients who regularly exercised had a better quality of life but no effect on pain reduction, had a similar VAS score (p=0.249), similar ODI score (p=0.707), and higher SF-36 score (p=0.001) ( Table  2) . Smokers had more severe LBP than the non-smokers, a higher VAS score (p<0.001), a higher ODI score (p<0.001), and a lower SF-36 score (p<0.001) ( Table 2 ). There was no significant correlation between alcohol consumption and severity of LBP with VAS score (p=0.783), ODI score (p=0.561), and SF-36 score (p=0.162). The recurrent LBP patients had a higher VAS score (p<0.01), higher ODI score (p<0.01), and lower SF-36 score (p<0.01) when compared with those of the new LBP patients (Table 2) .
Further analysis found that the severity of current LBP increased with the duration of the last LBP and had a higher VAS score (p<0.05), higher ODI score (p<0.05), and lower SF-36 score (p<0.05) ( Table 3) .
In the multiple logistic regression models, all predictive variables were significant after controlling for age, gender, and the other variables. Lower levels of education, the duration of current LBP for 1-7 days, long duration of LBP in the last year, smoking (OR, 
Discussion
Principal findings
This descriptive, cross-sectional, and self-administered questionnaire-based study in Southern Chinese NSLBP patients revealed that smoking, increased BMI, heavy physical labor, prolonged sitting, history of LBP, and long duratoins of driving are risk factors for increased pain intensity in the NSLBP patients.
Age is one of the most common risk factors for LBP. The cross-sectional data demonstrated that initial onset of LBP commonly occurs around the age of 30 years, overall prevalence increases with age until 60-65 years, and then gradually declines. In this study, NSLBP mainly concentrated in patients aged 31-55 years. We excluded people who were aged >65 years, who typically presented multiple comorbidities, and who were often afflicted with spinal stenosis.
Characteristic
Sub-group Values are presented as number (%) or mean±standard deviation. LBP, low back pain. Represents there is statistical difference between the groups I and II. Represents there is statistical difference between the groups I and III.
c)
Represents there is statistical difference between the groups II and III. Represents there is statistical difference between the groups III and IV. LBP, low back pain. Asian Spine J 2018;12(3):1-543
Risk factors for non-specific low back pain
Cigarette smoking in adults is constantly associated with LBP, which increases the risk of LBP among adults in a dose-dependent manner [11] . Daily consumption of >9 cigarettes was associated with persistent LBP [11] . A meta-analysis by Shiri et al. [12] showed that current and former smokers have a higher prevalence of LBP than non-smokers. Evidence from animal models and biologic studies indicate that smoking leads to intervertebral disc degeneration and decreased bone mineral density in the lumbar spine. While Landry et al. [13] found that tobacco consumption was not significantly associated with LBP, we found that smokers (≥10 cigarettes/day) have more severe NSLBP than non-smokers, have a higher VAS and ODI score, and have a lower SF-36 score. Alcohol-induced uncoordinated movements could weaken the spine, increasing its vulnerability to injuries. Additionally, excessive alcohol consumption is associated with social and psychological problems that may impact the development of chronic LBP. Yang and Haldeman [14] showed a strong relationship between LBP and current or former alcohol consumption habit. However, others showed no positive association between alcohol consumption and LBP [15] . Alcohol consumption seems to be associated with LBP only in those addicted to alcohol [15] . We found no significant correlation between alcohol consumption and severity of NSLBP.
Previous studies showed obesity or high BMI (>30 kg/ m 2 ) to be associated with an increased occurrence of LBP [16, 17] . Obese individuals have a higher risk of LBP than normal weight people, and a high BMI has been significantly correlated with an increased prevalence of LBP [18] . A possible explanation is based on the increased physical loading during articulation and modifications in the gravitational axis due to increased body mass. In this investigation, we found that the patients with a higher BMI had greater pain intensity compared with that in normal weight NSLBP patients.
Exercise is widely recommended in current national and international guidelines for the treatment of chronic LBP. Henchoz and Kai-Lik So [19] found that regular sport practice was associated with a lower rate of LBP prevalence and is beneficial for primary and secondary prevention of LBP. Targeted exercises could improve muscle coordination of the spine, which is beneficial in treating LBP, and lumbar stabilization exercise is more effective than conservative treatment for improving functional disability and lumbar lordosis. However, a meta-analysis by Macedo et al. [20] found that motor control exercise had no benefit among patients with acute and sub-acute LBP. In contrast, sports activity was considered as a risk factor for LBP [21] . In this study, we evaluated the effect of general exercise on the severity of NSLBP, and the results showed that patients with regular exercising habit did not have lower pain intensity. However, several factors can affect these results such as nature of sports activity, volume, and intensity of the exercises.
Exposure to whole body mechanical vibration is now widely recognized as a cause of musculoskeletal disorders in the spinal system, particularly in occupational drivers. LBP was the most common musculoskeletal pain to be reported by drivers, and total driving distance was significantly higher in drivers with LBP [22] . This occurs because back muscles are fatigued during vibration exposure and are more prone to pain. However, Prado-León et al. [23] found no exposure-response relationship with daily hours spent working as a driver. In this study, we found that long duration of driving or traveling can increase the degree of pain intensity in LBP and ODI score and decrease SF-36 score; however, these differences were not statistically significant. One possible reason for this outcome is that those who use the subway do not experience vibration while traveling.
Many studies have focused on the relationship between heavy lifting during work and LBP [9, 24] . However, the results are inconsistent and likely so because frequency, duration, and intensity were not considered. The intensity and frequency of lifting accurately predicts the occurrence of LBP in a dose-response relationship. In addition, the number of lifts of ≥25 kg weight during an 8-hour working day were reported to be a significant risk factor for LBP [24] . Other studies have contradicting conclusions, conflicting findings, or no evidence of lifting as a causative factor for the occurrence of LBP [9] . We found that the patients who lifted >10 kg objects in at least one quarter of their work time for >10 years had more serious LBP when compared with those who do not perform heavy lifting.
Modern living increases the tendency of sedentary lifestyle, which is associated with obesity and in turn is linked to chronic health problems. The disadvantage of prolonged sitting are increased intra-disc load, weakened posterior lumbar structures, and decreased metabolic exchange [25] . A previous study suggested that prolonged sitting is a risk factor for LBP [26] . However, the systematical study does not support the idea that prolonged sitting at work and during leisure time is related to LBP [6] . Here, we found that the patients who sit for >8 hours per day have more severe NSLBP.
Low educational status is associated with an increased prevalence of LBP [27] . Particularly, those with lower level of education had an approximately 4-fold greater risk of disabling LBP when compared to those with higher level education [28] . This association may be due to exposure to tiring work postures and handling of heavy loads. Low-level education is associated with various diseases, including musculoskeletal disorders and LBP [29] . Education may impact the incidence and duration of LBP through lifestyle factors such as smoking or obesity [30] . The results in our study suggest that patients with only primary school education have higher levels of NSLBP than those who have completed secondary-or university-level education.
Studies suggest that LBP is typically recurrent, and the rates of 1-year recurrence for LBP range from 25% to 80% [31] . In this study, we evaluated the pain intensity in primary and recurrent NSLBP, and the results showed that the patients with recurrent NSLBP have a higher VAS and ODI score and lower SF-36 score. Furthermore, we evaluated the relationship between the duration of NSLBP in the last year and the pain intensity of current NSLBP; the results showed that the severity of current NSLBP increased by longer duration of last NSLBP and that the VAS and ODI scores were higher SF-36 score were lower.
Strengths and weaknesses of the study
The strengths of the present investigation are that the results are based on a large prospective cohort study and that a knowledgeable medical professional distributed and assisted the patients in filling the questionnaire. Furthermore, the response rate of our participants was >98%. A standardized definition of NSLBP was used, MRI and medical history were considered to exclude patients with organic diseases (e.g., spinal tumor and inflammatory diseases).
The current study has several limitations. For instance, the accuracy and completeness of the data within the database were dependent on the self-reported questionnaire, which may affect the internal validity of our study. Some unmeasured variables could have caused biasness, such as the patient's socio-economic status, which may relate to LBP.
Conclusions
The identification of the risk factors associated with NSLBP provides a logical rationale for the development of more effective prevention strategies, which is currently lacking. In this study, we found that the severity of NSLBP is associated with the lower level of education, poor daily living standards, heavy physical labor, long periods of driving and sitting, smoking, increased BMI, and patients with chronic NSLBP. Thus, we should avoid these risk factors to reduce the rate of NSLBP. However, more accurate prediction strategies and a better understanding of NSLBP risk factors require further investigation.
